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TrendsTrends

•• Secretary of Defense William PerrySecretary of Defense William Perry
–– “Best commercial practices”“Best commercial practices”
–– Eliminate non-productive MIL-specsEliminate non-productive MIL-specs
–– Streamline acquisition processStreamline acquisition process

•• Use of commercial components in all environmentsUse of commercial components in all environments
including “harsh” environmentsincluding “harsh” environments

•• “Up screening” (“Up screening” (aka aka ““upratinguprating”, “retesting”)”, “retesting”)

•• Hi-Hi-rel rel system manufacturers have more latitudesystem manufacturers have more latitude

National Semiconductor Corporation Confidential



5

The objectivesThe objectives

•• Reduce component acquisition costsReduce component acquisition costs

•• Eliminate wasteEliminate waste

•• Access to the latest semiconductorAccess to the latest semiconductor
technologiestechnologies
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The consumer marketThe consumer market

•• Product lifecycles are short…1-3 yearsProduct lifecycles are short…1-3 years

•• Designs are optimized for limited temperaturesDesigns are optimized for limited temperatures

•• Functionality and costs are driven by consumerFunctionality and costs are driven by consumer
applicationsapplications

•• Designs and processes, even for the same function,Designs and processes, even for the same function,
change frequently and without noticechange frequently and without notice

•• Low volume products are not cost effectiveLow volume products are not cost effective
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The Hi-The Hi-relrel market market

•• Long product life cycles…10-25 yearsLong product life cycles…10-25 years

•• Designed and tested for extended tempDesigned and tested for extended temp
rangerange

•• Designed and tested for harsh environmentsDesigned and tested for harsh environments

•• Design change controlDesign change control

•• Low volumeLow volume
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Component gradesComponent grades
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Up screening – what is it?Up screening – what is it?

•• Testing components (usually commercialTesting components (usually commercial
grade) outside the specified electrical orgrade) outside the specified electrical or
temperature limits in the hope that it justtemperature limits in the hope that it just
might workmight work

•• Often done by both users andOften done by both users and
subcontractorssubcontractors
    …not by the component manufacturers    …not by the component manufacturers
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Up screening – hidden costsUp screening – hidden costs

•• Labor for testingLabor for testing
•• Purchase of test equipmentPurchase of test equipment
•• Test program developmentTest program development
•• Engineering costsEngineering costs
•• Scrap of rejected partsScrap of rejected parts
•• Verification and qualificationVerification and qualification
•• Supply over long system life timeSupply over long system life time
•• Field failuresField failures
•• Potential liability costsPotential liability costs
•• ““RuggedizedRuggedized” system enclosures” system enclosures
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Up screening – risksUp screening – risks

•• Poor fault coveragePoor fault coverage
•• Knowledge of component architecture orKnowledge of component architecture or

characteristics affecting quality and reliabilitycharacteristics affecting quality and reliability
     …worse problem for complex parts     …worse problem for complex parts
•• Frequent design and process changesFrequent design and process changes
      …often without notice      …often without notice
•• Defects or reliability issues from Defects or reliability issues from add’ladd’l handling handling
•• System failureSystem failure
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Commercial ProductCommercial Product
Life Cycle CurveLife Cycle Curve
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Life cyclesLife cycles
NSC hi-rel examplesNSC hi-rel examples

Part No.Part No. Intro’dIntro’d  Peak Peak TodayToday
VolumeVolume   VolumeVolume

LM139/883LM139/883   1975  1975   1.1M/yr   1.1M/yr   0.4M/yr  0.4M/yr

DS26LS31/883DS26LS31/883   1984  1984   1.0M/yr  1.0M/yr   0.3M/yr  0.3M/yr

LM124/883LM124/883   1977  1977    0.8M/yr     0.2M/yr   0.8M/yr     0.2M/yr

Programs: Patriot, Tomahawk, ApachePrograms: Patriot, Tomahawk, Apache
 Trident, F16, F18, etc. Trident, F16, F18, etc.
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Life cyclesLife cycles
Hidden costsHidden costs

•• Additional component evaluation andAdditional component evaluation and
qualification costsqualification costs

•• System re-qualification costsSystem re-qualification costs

•• Procurement costs of obsolete componentsProcurement costs of obsolete components

•• Potentially reassembling a new design teamPotentially reassembling a new design team
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Warranty and liability issuesWarranty and liability issues

•• No component manufacturer will warrantyNo component manufacturer will warranty
products used outside the specifiedproducts used outside the specified
operating conditions, andoperating conditions, and

•• The user will  assume full liabilityThe user will  assume full liability
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RecommendationsRecommendations

•• Use components designed and tested by theUse components designed and tested by the
manufacturer for the applicationmanufacturer for the application

•• Select vendors with dedicated hi-rel organizationsSelect vendors with dedicated hi-rel organizations
–– Contact them if you need help finding the right partContact them if you need help finding the right part

•• If you must improvise, make sure you thoroughlyIf you must improvise, make sure you thoroughly
understand the added cost, obsolesce, risk, andunderstand the added cost, obsolesce, risk, and
liability issuesliability issues

•• The right part usually results in lowest system costThe right part usually results in lowest system cost
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